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APERTURED AND STAGGERED MOLDED 
PUB PRODUCT 
James J^RochBj^ 1862 OM Ordiaid Road, 
AbfaigtOD, Pa. 19001 
KM Oct 2, 1963, Ser. No. 313356 
1 CJsdm. (CL 161—62) 

The pitsent invenb-on relates to improvemcDts in pDe- 
Iile matenal and a process and apparatus for making the 
same m a wide variety of specific pbysical erobodimenls 
for many different tjscs. 

It is an object of the invertion 1o provide an improved 
type of inolded material or product of sbeet-lDte or other 
cwDtonr m cross sectioiv fabricated of a thennaUy or 
otherwse soflenable and moldaWe substance having physi- 
cal characteristics suitable for fbe intended use, such as 
a . tnennoplastic or thermosctling resinous compound 
natar^ OT synthetic vaVbei, a compound soflenable by a 
speoal fogitrre or other agenl. and the like. AB snpb 
^odncts are characterized by an improved pile-liJce surface 
another appropriate to the intended use. 
Wth this m mmd. the expression "piJe" as nsed herein 
IS to be considered to apply to a group of projections pro- 
trading from a surface of the product, while "pile element- 

Z'^ JZ. "^^ *H iidividnal projecting formations 
or members making up the pDe. 

TTie invention contemplates a great many different pos- 
abJe sizes, shapes and spacings of such elements relative 
to one another, making it possible to mold pfle-like prod- 
«rts havmg an almost infinite number of specifically 
fef^ f 'f^^™"", and presenting many dif- 

IL^^^'' textural and oilier effects; yet they are 
produced m common by variants of the same basic mctb- 
ojt^mploying the same basic forming equipment or 

seneral classification of molded pile 
^^"7 "'"'i^s'y 'arge and thick projecting 

coinponents m one or another outline (for example ecnt 
e«Dy pyramidal) and spacing relative to one another*! 
*eet-liTce product of this character is suitable for use as 

toes there hrougb m a predetermined relationship to the 
^a S™k aWl? ' 1^^''' 

lUr^ ateorbmg layer, as a decoraUve wall surfacing 
slieet, as an upholstenng material, etc 
br^H specifically different but basically similar 

broad claKificatwn, the pj.ng may be of a finer nap-like 
i^X^^t"^ character such filaments or strands being 
' surface. Such 

Sv!h'' "^'V """ny diverse uses. It may be 
MDpIoyed as a brush bnstle structure of a tooth brush or 

rte^enT"*?.^"^' '"'^'"8 s^-eegee-like im- 

plement. It may possibly have an abrasive substance 
incorporated m the molded material to improve its quality 
lor any of these purposes. 

having relatively closely 
^aced. filament-hke pde elements may have their like 

^^ rl"^ ^^^'^ '° "^"'^ » n>echanical 

fncliOB^l interfil or mtergnp of their respective pilings to 
hold the sheets together. Similarly, if the material of 
narti!'l«^ ''m°T"'* "? P«™^"cnt magnetic 

- • ■ *">''*'a'»y f'>f «e in a magnetic 

zipper joint is apparent. 

• ^"..^"'^ pile-like material may be utilized as a heat 
^lation layer of an outer garment. A quite different 
apphcalion of the same type of pile like fnatefial is in a 
mat or carpet which may have various visnal and/or 
textnral effects, varying cushion action, etc, as the result 
of different physical characteristics of the component pile 
elements. These may be. for example, in point of their 
length or height, their thickness, their spacing relative to 



• ^ afd^ V ?^** -Pop»lalion,- their color, tbeit hard- 
u^ and the bke. The product may be employed asa 
sheet matenal for the making of gloves or in U^l^olding 
of a_ complete ^ove. m which desired gripping and wear 
5 attributes may be had by a selective 1<^^ of pile-like 
areas on the glove snrlace, by selectively treating the piles 
to improve wear resistance, and thir like 

V ^''^''^ industrial and construction 
d.t^H'f"' invention are many and 

^nf,S'i[°'. '""""'^' as a sound and heat insulating 
«™» forth. ** ^ ' ''°^'»"P filter component! 

In any adaptaUon or embodiment of the pae-hle prod- 
Bct, particularly as a sheet, the invention conlemplatw the 
IS bmm^tmi of a layer, pile^like as above described, iwth an 
underlying or base layer of a porous or expanded foamy 
nature, the lammation being effected by heat and/or prei 
rare m piling, thus to provide a sheet or like pn^ct 
bavmg miproved quality in respect to non-slippage fric^ 
thTiike ^""^ insulation, cushioning ability, and 

WbOc it will be appreciated that only a relatively few 
examines twcally suited for the above mentioned utilities 
p. ^J^^T. <tescribed. they are nevertheless 

25 SDffinent to indicate tbe wide versatility of the invention 
in its product aspect. 

ADothcr general object of ibe invention is to provide 
an improved method for tbe making of so^b piJc-Jikc 
products^ This comprises the application of tbe material 
30 o provide the jrilmg, for c^tample a tbeimosoftenabJc.. 
tbermoscttablc or vulcanizable molding composition, pref- 
erably ,n a partially set but still flowable or moldable 
condition of a surface thereof (and, if desired, with 
softcnable chips or crystals applied thereto) against a mold 
35 composed of a novel assembly of sidc-by-sidc arranged, 
marginany configured plates or laminae. Tbe thus con- 
stituted rnold may be a flat one or it may be of cylindrical 
or drura-like character, comprised of peripheraHy notched 
or shaped circular discs for continuous production. In 
40 either case, the plates or laminae are successively ar- 
ranged in a selective manner with the notchings of one 
thereof m a desired relation to an adjacent lamina, or the 
notching of the latter. Such selection is of course 
dictated by the nature of the desired molded pile effect 
ir. In accordance ^vith most of the embodiments herein 
shown, the notches in question are of a depth, regardless 
of the shape thereof, to extend only partially through the 
height or radius of the laminae plate or disc; and the 
notches extend wholly through the width of tbe relatively 
thin lamina. Thus,, successive laminae may have their 
notched outer surfaces partially or wholly ste^Jed or 
shifted relative to one another. The relationshqi in this 
respect determines the nature of the piling in regard to 
the design and population of tbe pile-like; in regard to 
55 a possible connection of pile elements to one another at 
the base thereof, or a distinct separ<ition in this zone- in 
regard to a possible provision of apertures throurfi the 
piJe-l,ke sheet product, etc. The shape of the notches 
determines the contour, height and width of the individual 
60 pile components. However, other types of assembled- 
lammae type mold than the through-notched type arc 
n^^lT-'"*,'*^ ^l' production of pile formations of 

fr^^r"^ '"""^ '^^^ beat are con- 

65 tempialed. 

slM fur.lhtr accordance wiih-tbe inventioni-the rile 
formations may be of the same height throughout a given 
area of ,he prodiKl, or of different heights in that area" 
-n S " •'^'""'■'^''l^^y ""anner in which Ibe lamina 
,0 notching or other formation is selected or positioned, 
^se and other chnrncteristics of tbe product may also be 
deteimmed in accordance with the relative color or hard- 
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ress of component layers of the molded matenal, as soch 
characteristics arc reflected in the physical i^nse of the 
material in becoming soft and/w setting. Thus, attract- 
ivc visual, patterned, carved or half-tone effects may be 

^^As in the case of the pilc-liXc pfodncl. the basic method 
is capable of wide variation in detail, and only a lew 
representative embodiments arc illustrated herem. 

Yet another object is to provide a pibng method by 
Tvhich a pile-like layer or. stratnni. may be laminated or 
bmit onto an underlying or base layer whjch w of rela- 
tivcly dense, homogeneous nature, or onto a rclativety 
porous, expanded or foamed stratum or layer for the ad- 
vantages mentioned above in regard to the product. 

In any event the method contemplates the mitial soften- 
ing of a layer surface, thermally or otherwise, soffiocntly 
to render the material readily flowable under mild prcs- 
soxc into the pile forming cavities of the mold, where- 
upon the material is caused to set up in the cavities to 
provide the pile elements of desired shape and character, 
then stripped from the mold. In these respects the pres- 
ent method differs markedly from present day high pres- 
sure extrusion and press practice requiring expenavc and 
complicated equipment for commercial production. 

While the cavities of the mold laminae will ordinarily 
be of simple V-shape or other symmetrical contour, the 
invention also contemplates variations in which the mold 
laminae formations for the cavities may be of special 
design "or non-symmetrical outline. Tbfe enables the pro- 
duction of pHe-likc, filament-like napped surfaces having 
desired special characteristics of aj^arancc, textural feel, 
cushioning quality, thermal or sound insulating quality, 
etc II is also within the contemplation of the invention 
that a layer or lamination of layers may be pile-like on 
only one surface or on both opposite surfaces. 

Another object of the invention is to provide improved 
equipment or apparatus for the high production and high 
efficiency practice of the method to produce the pile-like 
articles mentioned above. 

A further object is to provide , an iihproved method, 40 
and laminated disc equipment for practicing the same, in 
yfhkh the molding notches or cavities of most embodi- 
ments, extending as they do from side to side of the mold 
laminae (and in some cases through the thickness of the 
molded sheet), permit air or other evolved gas to escape 
during the molding or forming phase. It is therefore not 
trapped in the mold cavity in a manner to possibly alter 
the shape or size of the pile elements, which are therefore 
uniformly perfect throughout the pile area. 

. Moreover, the mold laminae may be produced very 
rapidly and inexpensively by a simple stamping operation. 

Keference has been made both to the formation of 
molding cavities by notching a lamination of side-by-side 
mold plates in a direction inwardly of the edges of the 
laminae, i.e., in a direction paralleling the planes of their 
engaging surfaces. However, similar effects may be bad 
by apcrturing the plates within their edges and in a direc- 
tion transverse of their meetiog planes; and varying pile 
effects are possible by varying the character of the aper- 
tures. These may be formed by punching, drilling or 
other type of machining of the plates, by etdbing or by 
some other appropriate type of perforating of the slacked 
metal mold laminae, as will be described. 

It is seen, however, that the method and apparatus 
differ more broadly in principle than in these respects 
from standard molding procedures and structures of known 
types, in 4hat a relatively soft-surface material to be 
molded is forced, under relatively mild pressure, into 
molding cavities constituted by the laminae notches or 
other formations, the flowable material fully entering the 
mold cavities and being shaped thereby. This is usually 
attended by a healing or cooling of the mold to at least 
partially set the molded piles, whereupon the product is 
stripped from the mold. If desired, the pile-like product 
may also be simultaneously bonded to a backing mem- 



ber, or, as indicated above, it may be pile-like simultane- 
ously on both of its sides. 

The foregoing as well as other objects will become 
more apparent as this description proceeds, especi^y 
when considered in connection with the accompanying 
drawings illustrating preferred enabodirocnts of the . in- 
vention, wherein: 

Fib. 1 is a perspective view of a single componcBl . 
mold lamina of a flat, plate-like nplcbcd character; which 
is adapted to be assembled with others of a similar type 
in the making of a mold fcw^ the purpose of the invention, 
in on embodiment of the latter; ; 

FIG. 2 is a fragmentary perspective view showing such 
similar laminae assembled in one suggested side-by-side 
relation to form a flat mold having ahemate, fully 
staggered pile forming notches; . 

FIG. 2A is a similar view illustrating another possible 
arrangement, by using which it is possible to make a 
pile-like product generally similar to thai formed on the. 
mold of FIG. 2, but further featuring a ag-zag base grid 
network, enabling the piles to bold together without fur- 
ther base structure, even though holes are formed 
through the grid network, if dcdred; 

FIG. 2B is a fragmentary perspective view of still an- 
other alternative arrangement in modification of what is 
shown in FIG. 2; * u • 

FIG. 3 is a fragmentary per^f>ective view of the basic 
invention depicted in FIG. 2, but as embodied in a 
cylindrical or drum-like mold for continuous production, 
and it is to be understood that flat mold arrangements 
soch as those of FIGS. 2A and 2B arc also contemplated 
to be of cylindrical mold outline; 

FIG. 3A is a view simDar to FIG. 3 of a portira of 
a mold which may be employed in making a pile-like 
sheet which is perforated or porous through an other- 
wise continuous base member; 

FIG- 4 is a perspective view showing a portion of a 
molded pile product formed to a naold of the character 
of either FIG. 2 or 3; 

FIG. 4A is a fragmentary perspective view <rf a pile^ 
like product formed on a mold using the idea of FIG. 
2A, FIG. 4A also showing how the base of the product 
may be made aperlured if desired, with a grid-tike ar- 
rangement integrally merging its pile elements with one 
another; 

FIG. 4B is a fragmentary sectlcm through an apcrtured 
or porous sheet produced from the mold of FIG. 3A, the 
pile elements of which exhibit a separated, discrete char- 
acter; 

FIG. 5. is a fragmentary perspective view illustrating 
a further slight modification in the mdd, which is in 
this case constructed of side-by-sidc moH laminae or 
discs having different outlines at the forming notches; 

FIG. 6 is a fragmentary perspective view of a 
pyramidal-shaped pile element of a product formed cm 
the mold structure of FIG. 5; 

FIG- 6A is a plan or radial view in exaggerated scale 
of a portion of a mold following the general jwinciple 
of that off FIG. 5, but enabling the production of pile 
elements which are of curved or circular cross-section, 
and either conical or cylindrical shape in elevation; 

FIG- 7 is a fragmentary perspective view of a further 
alternative type of mold, fcatuf tug two-way tapered mold- 
ing notch formations produced by assembled mold plates 
or discs of different character; 

FIG. 8 is a view in vertical or radial cross section 
through the mold laminae of FIG. 7; 

FIG. 9 is a fragmentary perspective view similar to 
FIG. 7, bui_ showing a stiU further .modified arrange-, 
roent of mold- forming plates, alternate ones of which 
have plain outer peripheral edges; 

FIG. 10 is a perspective view of a portion of a flat 
type of mold, generally similar in underlying principle 
to that of FIG. 2. but employed for the production of 
75 a pile-like product having a multiplicity of. quite elon^ 
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If ffllTet?''"*'' '^'^ '"''"^ ^ '^«» 

a d^tii." * ^smentary perepecUve view showing 
Ir^ ^ iaving molding fonnatiow like those 
of the flat mold of FIG. 10; 

vie^°fn «™- aVe. re^tivdy, fragmenlarr 
view, w perepeciive and in vertical section showing a 
poilion of a product of the moH of cither FIO. 10 or 1 1. 
fealunng pfle elements of relatively nnifonn height and 
o^^fom and longitndinal transv^ sp^ZS^L^ 

rfa^^^ ^''."'^ .are, respectively, fragmentary top 
I^an a^ vertical sectional view^ the latter in ereato- 

an^^nf Hff ""WfWe Vhr>g chip, or material, which 
are of different color and/or hardness charactensti^ 

^Sucn """""^ '^"^ "^ff"* « 

1 w " fP^^^ of * portion of a multiple 
nSr'?,"^''' '^'^ '^"^ alternalSg wi& 

fig!? somewhat similar to the mild of 

In ^J^J^^ » a plan view of a portion of a sheet molded 

another to produce staggered and more widely spacol 
pile elements on the product; ' spaced 

FIG. 15A is a fragmentary section ihroueh a nair of 
^perp<«ed plastic sheet, used in prodndSfa p^^i^ 

t^'Lut"" T^""" pSrfo.;n":^Votr« "f 

Ae rooM have different height, and/or sparing, relative 

IheTod^T"' '^"^ - varying^so^tSr^ 

iw^; 1^^ ^ '^"^''^^^ through a multinle 

fte lam,n«ed sheet of FIG. 16A. in which dTff^msbad^ 
^^'^'Jl;^^^'^'^'''^'^ elementsl^a^^ot 
' ^"8"«nlaiy side elevalional view of a 
fcSt ""'^t ™>li"?»^ or formations Of dif 

o^shSs; i° a 

A^^^ J'"^ -."^ frasmenfary sectional views 

*o^mg how p,le omline, such a, thos7of FK n ^Z 

o^sSr "^'^^^S " Pite intlrl^ck" 

fo^S: ^'S " ? fr^smenlary perspective view of a mold 
for the production of sheets or other articles haviL niV 
dements of various different section otter t^an Sny 
FJcf'h oval, and the likef 

FIGS J8. 19 and 20 are schematic side elevaUonal 
°' embodiment, of mokl,4 a^^a °?u 

which may be employed in forming pile-lilce prXu of 

FIGr2l";^*'/,'^'' '° i-^"«ion- a^ 

t-JOy 21 _aDd 22 are. respectively, cMloded persnec 

^ve and sectional views showing a basic 'opti^nafpX 

cav, ,es, FIG. 22 showing the apertured laminae arrange- 
ment m association with a cavity-closing base plate 
- Kefemng to (be drawings; FIGS. 1 and rilliTstVaie the 
construction of a Am or planar type mold which may be 
used m the production of a sheet or like pile-like product 
such as IS shown in FIG. 4. As in the case of all em- 
.*odiment$ of the invention, ibis mold, generally desig 
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aK of 1^^"'"' flJ^lrated in FIGS. 18. 19 
Tte ^M t« ^ *=™"fter referred to, 

o^JT i^' " P<>"'OD is shown in FIG. Z, 

^ $!« assembled plates or lamroae II, each of predeter- 
mined top-to-botlom height and fon^ed to nroCide^ 
Plorahty of molding notches 12 in e^al lonSJalJ^ 
spaced^3,ion,o one another along ,1^ top e^S 
«LJ^. ""'^"^^ ^P'^'ated from one anofter b, 
upward y truncated portions 13 of the respecUve I^LS^ 
The notches 12 are. in the innstrated foris a^cS^^ 
nt'oSSonte^ V-shaped contour, exte^ in 
T?; ^ ' determined by the 

desired thickness and height of the pile element jt^t » 

"u"? "P"^!" sides. 

Kather than being uniform in shape and spacing the 
niold notches or recesses 12 may diflfer in tbesedLe^ 

w^^.I^^"?'''^'' °^ "-^P'. of course. 

Examples of such vanants will be described 
and St. '."k ^"^ "^,1'* ™old innstrated 

25 ^aSaHv J./?"- '^^ricated 
Z5 oi a snitaWy heat conductive metal, or of a non-metallic 
»atenal capable of being formed in notched laS and 

procedure. Tijus. in a thermo-soflemng. thermo-settine 

30 To wftSa^d? *"*"!^°' ""^W -aTbe cXd uS 
30 to withstand temperatures ranpng from m* F.-380' F 

m which the moWable material, such as a k«iw^ vinyl 
keS;"^%,':^ '!! semi^olteTt^diTion 
ti^^f^n ^ °» ""Old construc- 

tion of FIG. 2 (and also of the mrfd of FIG. 3) is seTn 
lo be a flat sheet, generaDy designated 15, charicS 
by a base layer 16 of a thickness detennined by the thfck- 
uess of the molded material left to overSs ll« llat i„n 

ia . "i V-notches 12. From this laver 1« 

or pyramidal cross sectional outline. In the embodiment 
arf of'^f 'f"°^ i*" P"' or comp^nu T» 

mnr^ fil f distinguished from the 
ZTr^Tl"'^^, hereinafter describeT a' 

^ignated 20 m FIG. 4. k weH suited for use as floor 

S?^,^- ^"^^v ^'^=«>'«'»ving the advantageous ability 
of flexmg both transversely and longitudinally as well as 
obhquely m reference to these directions; or a, a d^ora- 
h^, constniction or industnal layer of any of the^rts 
mcnt^r^d above. 1„ a suggested shoe sole or ma^ 
ara>).cat,on it is to be noted that the total frictional of 
«^area presented by , he piling is fcss thanTa oj 
Wn products having continuous, rather than stagKred 
formations Particularly i„ regard to a sb^ sKT 
the we,^, of the wearer is distributed in a ^ry reg^^ 
ai«d^ uniform manner, with increased comfor^^ to tte 

thaTof^inr 1^-"''°'' °^ "'Old structure. 

FIG ^^i^^ ^^"T^'^ designated 22 and that 

s«nbi? of 'bich comprises an as- 

sembly of mold laminae 24, in structure only sliehtlv 
ddferent from the laminae of HG. 2. but wTth ,be 
aminae shifted relatively in the direction of their enlfb 

iJJ^u^J",^^?- °' "Olches 25, in the 

Jongitudmal Oirect.on of the lamina -24, - is sorowhat- " 

fi^'ZJrT.'^"' °' the, notches 12. with the r.^tt^l 
the truncated crests or tops 26 of the pile formations 27 
Of one lamina 24 may be overlapped, at both sides, by 
the notches 25 of the succeeding lamina, 
"nus enables the production of a sheet such as shown 
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eraHy designated 28, be of an imperforate ^i*;? 
moldable material will be deposited Dpoh the mold 22 
in a thickness to s&bslantiaUy overlie the flat crests 26 
of the pUe elements 27" There thus results a sb^t hav- 
ing a base 29 from which triangular or pyramidal ime 
formations 30 protrude; and these pile formations m- 
tegrally join one another at their longitudinal overlaps to 
- produce piling having a grid-like base characteristic at 
the thus merged pile elements 30, i e^ a zig-zag outlmc 



the ihTc formations 45, and that the sets of ^o^f^' may 
be staggered relative to one another, as per F1G>. 2, 2A, 
2B and 3, in accordauce with the wish of the maker. In 
substantially all cases, the pile elements or fonnatjons 20 
30 or 45 wfll have linear alignment in the dircctjoii of 
the respective rows, and approximate transverse align- 
ment in the general direction transverse of said rows, as 
determined by the scheme of staggering the respective 
molding formations of the mold laminae, whether they 



e thus-merged pile elements 30, i-e^ a z^fi f^^^^^' be flat or cirxnalar However, the piles may also be at 
On the other hand, if the molded matenal be fo^d^ lo. ^J^""' »o . y 

scraped or doctored off flush with the flat crests 26 of random. 



the mold 22, the product (as shown m FIG. 4A) yfUi 
exhibit apertures or holes 32 through its base 29^^e 
remainder of the sheet being connected at the piles. That 
is the longitudinal dimension of ihc pile formations 30, 
in the direction of a given row, exceeds that of the aper- 
tures 32 of the next adjacent row, which apertures are 
overlapped at each end by the transversely aligned forma- 
tions of the given row. Such a product may be advan- 



FIG. 6A shows a variant of the type of mold of FIO. 
5 for the production of pile elements which, rather than 
being of the stepped pyramidal shape, may be generally 
15 circular in cross section, and of a tapered conical or cy- 
lindrical contour in elevation. As before, such mold, 
whether flat or roll-like in character, is constituted by 
laminae 48 which are provided with edge notches W 
across the individual lamina thicknesses, the notches being 



tions of the ^ven row. Such a focfoct may l^^ a^^^ ^^^^.^^ xespecdve 

tageously used as a floor or bath mat j^j^a^ extend. Thus the central notch 48' is of great- 



flcxibnity, as well as an ability to drain liquid, by reason 

of the apertures. ^ - n • .k* 

In FIG. 2B, the mold lainmae may be smiflar to tue 
laminae 24 of FIG. 2A, but with only a partial overlap 
of the portions 34 between notches 35. Here agam a 
connected grid-type base conformation is the result, but 
with the pattern of the pile elements somewhat different 
from what is depicted in FIG;4A, in regard to the longi- 
tudinal and transverse staggering of the piles. 



laminae extend. Thus the central notch 48' is of great- 
est vwdih, and the notches of laminae progressing from 
opposite sides thereof arc of progressively dimmKhing 
width. Ihc series ends with notches 48" of minimum 
25 width which are spanned externally by vnnotchcd lanMnac. 
The result is to reduce a mold'mg cavity which, though 
stepped in increments al>out its perimeter, approximates 
a true circle (such as is shown in dot-dash line in FIG. 
i6A): and it will be appreciated that other variations 



dinal and transverse staggering of . . ;„ ,he -width of the notches relative to one another will 

FIG. 3 of the dfaTO iepresents a ^c«.=rt 'nl'rd 30 '"'^j^ ;„^^d ^^jii^^hieb. while the, perhaps approach 



by circular, peripherally notched discs m a rclalnrc ar 
rangemcnt similar to that of the flat mold construction 
10 of FIG. 2. Accordin^y, because of this simple basic 
difference, the rnold fragmcntarily shown in FIG. 3 is 
designated lO' and aH of its structural features, and lela- 35 
tionslups correspon<fing to those of FIG, 2 arc designated 
by corresponding reference . numerals, primed. Further 
description may thus be dispensed with, with the observa- 
tion that the mold of FIG. 3 will produce a product 
like that of the article 15 of FIG. 4. 

It is to be understood that alternative arrangements 
of the disc laminae 11' of FIG. 3, corresponding to those 
of FIGS. 2A and 2B may be adopted, for the produc- 
tion of articles similar to the sheet article 28 of FIG. 4A 



ion oi anicjcs sirouar w ujc «*iru.w x,* - 
Should it be desired to produce an apertured or porous 45 



IJJ IMJK. FT/Ulll _ - 

result in mold cavities which, while they perhaps approach 
a bit less a perfect circle in cross section (for exam- 
ple, elliptical), arc nevertheless substantially curved in 
pcrimetral outline. . 

■ By stamping plate or lamina edge notches 48' in a 
rectangular outline in the plai>c of the lamina there will 
result a molding cavity of substantially cylindrical or 
paranel-»ded shape; while if the notches arc, as in other 
embodiments, V-shaped, the resultant mold cavity will be 
40 substantially conical or tapering-sided. In any instance, 
the rholded material tends to form in a rounded external 
outline, rather than in sharply defined ir»crement$ of pe- 
rimeter, so that the resulting molded pile elements may 
be considered as being truly curved surfaced in cross scc- 



p3e-lilcc sheet, such as is shown in FIG. 4B, but charac 
tcrizcd by a base 28' having perforarions 32' iherctbrough 
alternating laterally and longitudinally with piles 30.' which 
preserve their individual, discrete character (rather than 



FIGS. 7 and 8 illustrate alternative arrangements of 
mold or mold-constituting laminae of differing character, 
the mold being either a flat one, per FIG. 7, or cylindrical. 
Here, a section 49 of the mold is composed of a pair of 



preserve t^^i? «<l'^»J'f f ^ «ke hmina plates or discs 50 >vh5ch are radiaHy inwardly 

being mtegra y merged at tbeir bases as w FIG 4A) go ^ 5, adjoining the owter edge 



a mold 33' like that of FIG. 3A will be employed. It 
has the usual sort of notched laminae 34' spaced from 
one another by discs or laminae 35' which have radial 
or outward projections 36' alternating with the notches 
of forming laminae 34'. These projections will penetrate 55 
the material of the base layer 28', as shown in FIG. 4B, 
leaving the perforations 32' in the latter, yet with the 
piles 30' wholly discrete and separate froni one another, 
as in the product of FIG. 4 



beveled or tapered at a land 51 adjoining the outer edge 
or periphery thereof, and an intermediate plate or disc 
lainina 52 which is similarly tapered at 53 along both of 
its outer side surfaces. 

Between the lamina 52 and the respective laminae 50 
on either side thereof there are interposed a pair of like, 
relatively thin plates or discs 54, which are similarly 
tapered outwardly divergent at sides 55 adjacent the outer 
edge thereof; and the laminae or discs 54 are provided 



in the product of FIG. 4. edge tnereoi; ana ine jammac or ui&cs wic pivnucw 

FIG. 5 shows a portion of another mold elcnient, gei>- 59 with inwardly convergent Y-notches 56 at spaced intervals 
.vn« \««.-;on^t^<i -^7 mn^titnted bv altematine disc oirtm. />r ^hnnt the lenpth thereof. As thus constituted. 



crally designated 37, constituted by alternating disc 
laminae 38, 39 of different peripheral notching patterns. 
Thus, the discs 38 may be provided with V-notches 40 

of a iike given width and radial depth; while an interven- ^ ^^^^^ ^ 

ing disc 39 features V-notches 41 of different (shown as 55 pj^jg 4^ 4^ gn^j 5, 

greater) width and depth. ' 

This mold will produce a pile-like product of which 
a portion, designated 43, is illustrated in FIG. 6. It has 
a balc'layer 44-of substantial thickness-trom-which-there 



along or about the length thereof. As thus constituted, 
the mold segment 49 will produce linear rows or scries of 
piles having a pronounced two-way outward taper from 
the base of a sheet otherwise similar to those appearing in 
~1GS. 4, 4A and 6. 

FIG. 9 shows a fragment of a funbcr. alternative type 
of mold segment 58 composed of a plurality of lamina 
plates 59 having V-notcbes 60 along or about tbe edges 



a ^--^-l^y" *r'>,^^'^^^^^ Thereof. -which-lalninae are altema.ely spaced by plaiD.- 

vl.^.Tr;l M rJrco^S « '° «n„o.cbed pl3.e bminae or discs 61. .be outer edges 62 of 



pile formation 45 having a cenUal large component 46 
integrally faced on either side by smaller formations 47 
of stepped shape- It will be appreciated that the mold 
37 of HG. 5 may have its discs 38, 39 notched about 



unnotched plate laminae or discs 61, the outer edges 62 off 
ihc latter coming flush with the flat top lands or crests 63 
of the notched plates. In the embodiments of FIGS. 7 
and 8 and FIG. 9, the respcclivc segments 49 may be 



37 of FIG 5 may have its Oiscs noicnca awm a.,^ « «.u%- m ^, .--^ - ^ 

the periphery thereof, so as to produce parallel rows of 75 arranged to alternately stagger notches as des.red, and 



thus produce varyiDgly appeariDg and textured jnic-hke 
pjodocis. 

F3GS. 10 ai5d 11 of the drawings respectively illustrate 
alternative forms of laminated mold, respectively desig- 
nated 63 and 66, in flat and cylindrical shapes; while 
FIGS. 12 and 12A show pile-lile prodncts molded 'to 
such mold structures. 

In the embodiment of FIG. 10, the mold 65 is com- 
pnsed of successively side-by-side plates 67 whose 
V-notches 68 are seen to be very deep as compared with 
the transverse and longitudinal widths of the notches. 
Such notches are spaced by upwardly tnincatcd molding 
formations 69, likewise of relatively great height as com- 
pared with the rectangular cross sectional dimensions 
thereof. The staggered arrangement of the laminae 67 is 
seen to be the same as that of FIG. 2. 

FIG. 1 1 simply shows a similar assembly 66 of laminae 
71 which are of circular outline to constitute a cylindrical 
or drum-like mold. In other respects, the feminae 71 
. of FIG. 11 are like the laminae 67 of FIG. 10, so that 
corresponding structural features and relationships are 
designated by corresponding reference numerals, prhned, 
and further description is dispensed with. 

The product molded to cither of the molds 65, 66 is;, as 
diown in FIGS. 12 and 12A, characterized by pile fwma- 
tions 73 integrally extending from a sheet-like base 74, 
but of a relatively elongated, filamentary or hristle-h'ke 
nature, ^s compared with those of the preceding embodi- 
ments. As in the case of the laiter, the pile elements or 
formations 73 may be produced in a wide variety of stag- 
gered relationships to one another, at the choice of the 
user in his selection and relative disposition of the mold 
- laminae 67 or 71, 

Cbaracteristicany, and this applies also to the prod- 
ucts of FIGS. 4, 4A, 6 and others similarly produced, a 
molded material, such as a vinyl plastic, tends to form'in 
setting to a cross sectional outline other than precisely 
rectangular, or in a somewhat shrunken, rounded-comer 
cross sectional outline such as it is intended to depict in 
FIGS. 12 and 12A. Such natural shrinkage in setting will 
bnng about the presence of lon^tudinal spaces at 75 
(FIG. 12A) at the integral juncture of the pHe elements 
73 with the base 74, thereby having the effect of creating 
rows of longitudinally aligned pile elements, which rows 
are transversely spaced slighUy from one another to 
afford distinct filamentary, brisile-like pile formations. 
As in all of the above product emlx>dimcnts, the pile ele- 
ments or formations converge outwardly from an integral 
joint with a base surface or member of substantial thick- 
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partially staggered relative to one another ui ix,^ jvu^iu- 
dinal direction of those rows, with the result of producing 
approximate transver3e alignments of pile elements of 
transversely non-successive rows. The horizontal cross 
section of each pile formation adjacent the base surface 
IS approximately, though not exactly, rectangular; and in 
the illustrated embodiments the opposed parallel ade 
elements of each section -are disposed normal to the direc- 
tion of the rows, the remaining opposed sides paralleling 
that direction. 

The invention also contemplates various modifications 
in the pile- like product which are produced by varyirig 
the heights of ibe pile fonnations or elements, or their 
relative spacings from one another in the transverse 
or longitudinal senses; or by controlling the hardness or 
color of ingredients of the molded composition, and there- 
by varying the rate of beat absorption of the material 
and thus vary the height of the pile dements of the prod- 
uct as a whole in different arcas_t hereof. In this manner, 
various eyc'caicbibg visual pattern effects, various tex- 
toral and visual contrast effects, etc. may be produced. 
Thus, FIGS. 13 and 13A disclose a part of a sheet product 
77 having a base 78 from which integrally extend pile 
formations 79, 80 of respectively different heights (see 



clanty. Such product is molded to a mold of the genfcral 
type of FIG. 10 or 11, i.e., one in which the respective 
inold fonnations 69 or 6y arc uniformly shaped and di- 
mensioned. It is possible to attain this differential height 
characteristic of the pHe components 79, 80, hence the 
locally patterned or carved visual effect of FIG. 13 by 
using softenable and moldable chips of different hardness 
lo constitute different portions of the area of the molded 
layer, so that the jSowable material will set permanemly 
in the mold at different times in the respective areas rep- 
rinted by the pile formations 79 and 80. The same 
effect may be attained using at the different contrasty 
areas, such as are designated 82 and 83 in FIG. 13, chips 
OT other sof tenable material of different colors or shades 
Thus> black chips applied to and forming the darker 
areas 83 will soften sooner and fUI the mold cavities 
faster than white chips at the areas 82; and the result is a 
pile-hke product which presents not only visual color or 
shade contrast, but also a carved effect due to the dif- 
ferential height factor of the pile eleroeiits 79, 80 A 
highly attractive floor matting may thus be produced 
or a sheeting very well adapted to other utilizations caB^ 
Jng for a distinctive appearance effect 

FIGS. 14 and 14A represent, respectively, a section of 
a composite mold 85 and a product 86 molded thereto 
. These sunply illustrate the manner in which rows of lon^ 
gitDdioany spaced pile elements may be not ony longi- 
tudinally staggered variably in the longitutfinal sense, but 
also bow the transverse spacing of the rows from one an- 
other may be controlled as desired. 

Thus, the mold 85 is shown as composed of side-by-side 
assembled mold laminae 88 successively spaced from one 
^nothcr by plain edge strip laminae 89. A desired se- 
lection of the width of the spacers 89 enables the trans- 
^rse spacing of pile rows to be controlled as desired. 
FIG. 14A IS illustrative, and also shows how the mold 
cavities may be arranged, if desired, to form pfle elements 
m a more or less random relation to one another, not 

40 f "'rr?^ '"^^i*^ transversely aligned formations as 
depicted m the mold of HG. 14. 

^^^U^^' ^ lamination of layers 

or phes 92 93 for the molding of a pile-like sheet haWng 
different charactenstics of shade contrast, much in the 
manner of the half-tone Jointing operation. In the pro- 

45 fSr°^° ?^Tr'V,^c^^''''°« P^^^ <>r sheet 95 
(FIGS. 15B and 15C), an initial lamination of sheets 

. a'^ against a mold so con^ 

S m . T ^^f' foriuations 96 of one 

height (A) and/or thKkness (/) and a series of gen- 
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ness. THe formations of the parallel r6ws are at least 50 eraS^^^ 

m Uie longitu- {h ) and/or thickness (/->, as well as spacing from one 
It of «rrwi«^,„« another, as shown in HG. 15B. *^ * " ™ 

zones, such as the 
zones "A- of FIG. 15C, which are of one degree of dark- 
55- uess or shade, and other zones "B" which are of a different 
^i^fo^y/l?'''^-.-^^ ^ assumed that the layer 92 
of FIG. J5A IS white and the layer 93 is red, the different 
proportioning and spacing of the mold cavities will result 
in a zone "A" containing pile elements 97 which is darker 
60 in shade and/or color than zones at "B." Desired striped 
VKual characteristics may be attained due to this attribute 

lu^""- 1.^^'^"]?^ reproduction, by the use of different 
tuft heights and/or spacings. 

.'u^^^ J^^' and represent the production of 
stiJI anolbcr modified embodiment, i.e., a sheet product 99 
which may be considered lo have been molded from a 
lamination (FIG. 16A) of different soflenable sheets for 
example, a bottom, relatively hard base sheet 100 'per- 
haps red in.color,-a softer white sheet 101 in equarthick- 
70 ness laminated to sheet 100, and a third upper overlay 
sheet 102 of substantially less thickness and, for example 
black. When pile-like, the pile projections 103 exhibit 
body portions 104 of black, merging at their bases with 
hlack areas 105, and capped at their tops by tips 106 of 



65 



iia\ \k *r . •--''.""'"J ut.gui* pjacK areas 105, and capped at their tons bv tio^ 

FIG. I3A), the effects being exaggerated somewhat for 75 white, all pile elements 103 being of equal height. 
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Whnc in the above described altenialives tbe component 
mold laminae are shown as being flnsh across ibe surfaces 
exposing Ibe mold cavities^ it is to be understood ijat 
they may be non-flush in this respect, with resultant djf- 
fcrerjt product characteristics. See FIG. 3A, for example. 

Any suitable means, such as the driven shaft and re- 
tainer means 107 of FIGS. 1^20, may be employed to 
secure the mold laminae together in an optionally adjusted 
relationship. Conventional arcuate slot and bolt pro- 
visions 107' may be employed for the adjustment. 

In tbe embodiments of the invention described above, 
the molds have been shown as edge-notched in a manner 
to produce pDe elements of a simple symmetric shape, as 
a V-notch rectangular in cross section throughout its 
height. However, as illustrated in FIG. 17, the invention 15 
contemplate? further modifications in this regard. Ap- 
pearing therein are four suggested notch outlines, as 
viewed in a direction from the flat upright side surface^ 
of the mold plate or lamina. These notch outlines, re- 
spectively designated 108, 109, 110 and 111 may be gen- 
erally symmetric, as the notch 108, but non-rectilinear 
^dcd and inwardly terminating in laterally outwardly 
flared curved portions 113; or they may be hooked at 114 
(Dotch 109); or of sinuous contour in notch 110; or they 



20 



be of any desired shape, cylindrical, conical, of non-cir- 
cular ouUine, rectangular outline, etc. UsOally they wll 
be of circular ouUine like the product of the mold of FIG. 

FIGS 18, 19 and 20 show various suggested procedures 
and apparatus for the forming of the moldable material 
against a mold constituted in accordance with the above 
illustrations. In each case the mold structure as a wboJc, 
generally designated 116, is a cylindrical or drum-like one 
for continuous quantity production, but might cquaUy 
well be of a flat plate character for job production. The 
mold may be ccwistftuted by an assembly of edge-notched 
plate laminae, as described above, or by an assembly of 
flat or circular plates which are ihrougb-apcrtured from 
Ibe sides thereof/as will be described. 

In FIG. 18, the mold drum 116 may be constructed of 
appropriate metal or other material having necessary heat- 
resistant quality, in the event heat softening or seltmg is 
involved. A sheet or web layer 317 of the moldable 
material, for example, an elaslomeric vinyl material or 
the like is trained and advanced around the cylinder or 
drum, as by means of an endless pressure belt 118 actu- 
ated around idler rollers 119 and pressure applying r^rs 
120 with belt tension maintained by an adjustable back- 



(notcn luy;; or or smuuus i^u«i«u, , « pressure need be only sufficient, de- 
may be of symmetric-sided, curved yet downwardly con- 25 "f^^^; '^^^^hc "^^^^^^ of tbe molding material, to 
vergent character, as the notch 111. Pile-like roatcnals pending on me now^t^iii^y^ _ The 



produced from molds constituted by laminae of these 
sorU will exhibit distinctive differing textural features, 
and many other mold designs are of course available. 

Of whatever character or shape they may be, the notches 
through the edges erf the mold laminae, extending com- 
pletely from side to side of the latter, as they do, may be 
readily and inexpensively produced, as by die stamping 
tbe respective individual laminae and then assembling 
them together in the desired mold notch pattern. 

Since the molded material is a flexible one of amorphous 
internal structure, and can yield for withdrawal of the 
pile formations, long w relatively short, from the notched 
mold cavities, any desired configuration of pile element* 
is possible, as evidenced by the special forms of mold 
lamina shown in FIG. 17. 

FIGS. 17A and 17B suggest how the invention may be 
ulih'zed to produce piJc-like sheets which will interlock at 
the pile elements thereof when pressed together. This 
could serve the function of a "zipper^ type fastening. 

As depicted in FIG. 17A the pile elements 115 of the 
respective sheets A and B are shown as molded of a ma- 
terial having particles of magnetic material^ such as 
alnico, incorporated therein, as indicated by stiM>ling in 
FIG. 17A- This provides a very strong magnetic inter- 
grip of the pile elements 115 when intermeshed as shown 
in that figure. In FIG. 17B tbe elements 115 arc showri 
as hooked in form and in an interlocked relationship to 
afford a similar releasable connection of the sheets A and 
' B to one another. 

Id the above described embodiments the pile members 
have been illustrated and described as being of a regular, 
substantially rectangular cross-sectional outline, whatever 
the nature of their shape may otherwise be. In most 
cases the pile elements have been characterized as being 
generally pyramidal or triangular; though a mold for a 
curved section element is shown in FIG. 6A. Forms of 
this kind are very practical, since it is possible, as indi- 
cated above, to produce the mold laminae fast, efficiently 
and cheaply by a die stamping and edge notching opera- 
tion. . ^ 1 J 
However, FIG. 17C shows an alternative type of mold 
140. constituted by a side-by-side series of laminae or 
discs 141 each having-a-longitudinal series of-recesses 142 
extending inwardly thereof from an outer side edge. 
When registered with one another these recesses of suc- 
cessive laminae 141 form tbe molding cavities 143 extend- 
ing radially inwardly from a disc edge, successive cavities 
being separated from one another by tbe material of tbe 
lamina. It will be appreciated that such cavities 143 may 
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cause it to flow into and form in the mold cavities. The 
drum 116 has suitable elements or coils 116' for heating 
or cooling the same, if required; and the speed of rotation 
of the drum and travel of tbe material 117 is adjustable 
to permit at least a partial hardening of the matcnal, as 
pUe-like by pressing the same into the piling notches 122 
of the drum, so that after leaving the latter, the pile ele- 
ments will retain their molded shape. Some further cur- 
ing or setting of the web or sheet may be necessary after 
it leaves drum 116; and it may do this in being formed 
into a roll at 123, or by being led off for severance into 
desired lengths, as indicated in dotted lines, the pile-Iike 
material being in each case designated by the reference 
numeral 124. 

It is to be understood that in any of the embodiments 
of FIGS. 18/19 and 20, tbe procedure contemplates the 
further lamination to the basic sheet or web 1*1,^ 
sary or desired backing material or sheets, per FIGS. I5A 
and 16A. It is also contemplated that any desired ap- 
plication of softenablc chips may be applied to the web 
117 as an incident to the piling operation. 

FIG. 19 shows an arrangement in which a flowable ma- 
terial as in the formation of a plastisc^, is applied to the 
50 drum 116 through an elongated, hopper-like nozzle or 
slH 126, entering tbe notched mold cavities 122 of the 
component mold laminae and further providing material 
for formation of a backing sheet layer or stratum 127. 
The material is urged against mold drum 116 by a farther 
web or sheet 128, which may be at the same time bonded 
to the layer 127. Desired pressure is applied by rollers 
129, the bonded laminate issuing at 130 for further coin- 
pletion (if necessary) and disposal as desired. As ip 
the embodiment of FIG. 18, pressure is applied approxi- 
mately 180* about the drum 116 to insure the desired 
degree of setting of the piling. „ , 

FIG. 20 suggests the procedure of horizontally advanc- 
ing a wholly or partially processed sheet 132 in the direc- 
tion of the arrow to which a substantially thick coating or 
layer 133 of plastisol or like flowable and moldable male- 
rial is applied, and controlled as to thickness by a doctor 
blade 134. This material is pile-like in the manner de- 
scribed above and bonded to the sheet 132 in passing the 

moldLdrum 116. _ . . t .» 

The invention further contemplates a procedure inclu<l- 
ing the application of powdered crystalline or paniculate 
material capable of being rendered flowable and moldable 
to the periphery of a heated mold drum 116. Such 
softened material is pressed into the mold notch cavjtics 
75 by any suhable means, such as the belt arrangement of 
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FIG. 18, or a separately pressed web which jnay bond to ahlp m tK** tic* T ^ , 

the resiD, emerging from the mold as a lamioaled compo^ 22 '"^'^ as the mold 135 of Fia 

nent of the pilc-likc sbccl. In aH cases, it is contemplated From the ahr^v* a ^ 

that the product may be formed of a rubber compound, h ^7^^^^^^?^^?^^^ ^°*^,.^PP^^t"^ considerations, 
bemg set in desired ccmdilion by a vulcaDizing procedure^ \ A.rfJnn^f^ • * * iffventK>5 encompasses the pro- 
FIGS. 21 and 22 of the drawings iUustrate' a"), altem^ ' ^^^ J^ii^^^ M ^?'"^>^ n^aterial, exhibiting 

live procedure for assembling the mold, generally desig- Hv^J « ^ ^^"^l ^"^f formations, or rcla- 

nated 135 in FIG. 22, which differs quite substautiaily ^7^\,tZ^^ no 
from the previously described embodiments, in that the ^ ^^^I^k pressure procedures, 

molding cavities arc arranged to extend in a sidcwisc di- ,^ T^Jl^t. .v ^^"^^ heretofore employed, 

rection of the lamination of plates, rather than from an 2^^. ^""^ practiced in con- 

cdgc thereof. However, in the broadest sense of the f^^?' producUon uUlmng continuously rotating mold 
molding procedure, the same principle is followed as in ^ormmg equipment constituted of component mold lami- 
the earlier-described fonns. natrons. Yet, under controlled conditions, for example 

Thus, successive laminae 136, 137, 13g are provided iVr ^^'"P^raturc and pressure, the equipment is. capable of 
which may be either flat, per FIGS. 21 and 22. or arcuate ^? ^njluslnaj prodoctron at a continuous high output rate 
so as to produce a cylindrical or drmn-lilc mold These P"e-like slock corresponding to or exceeding that of 

laminae are apertnred from ade to side Iherclhronrfj ^J^^n v JHustrated and described forms. A rate 

rather than from an edge thereof. FIGS. 21 and 22 m - ^ Jninutc is possible, 

schematic, in that they show the topmost plate 136 as on 4 J™Pp"ant aspect of the present invention, in regard 
provided with holes 140, 141 and 142 in spaced progress JSJt r apparalns, resides in the fact that the as- 

sion, these holes bemg respectively jectangular, circular - lammation of notched mold plates permits 

and triangular in shape; while the j>ext lamina 137 has f-**^ ^^cApc during the molding and set- 

amilar boles 140% 14r and 142V respectively in a *"i5 opeJ-atJon. Tbov there is no possibHity of such gas 
similar transverse spacing; and the third lamina 138 in accurnulation tending to mar the individual outlines of 
turn has like shaped apertures 140", 141" and 142" cor- tpe pUe elements or components, in any embodiment of 
respondiugly spaced. FIG. 22 shows forther variations ™ P^^^^^ct. « follows that the latter is uniformly per- 
m the respccUve plate apertures, as will be described. regard to the contour and size of its individual 

While it is unlikely that the specifically diffeient type whatever such size and shape may be. 

of plate holes schemalicaUy shown in FIGS. 21 and 22 r V^V^."**^ invention is not to be regarded as specifically 
will be employed in any given mold, nevertheless, these "'"^'ed m reference to dimensional size of the pile ele- 
views show the wide variation of molding cavity outlines S!"*^ ucvertheless, for the sake of iDustration, rather 
wbjch may be built into a laminated mold in which the ^["'rt Pyramidal tuft formations, such as the formations 
cavjty formations extend from side-to-side of the con- \ ? and 45 of FIGS. 4, 4A and 6, may be considered 
stjtutcnt laminae rather than from edges thereof. ,c ^f!"^ ™ ^^^^^ inch along the direction 

Thus, with the through-openings respectively aligned , the apex thereof, about the same dimension in the 
wjth one another in the fashion of FIG. 22, it b seen that ^^^^^^^^ direction of a row of formations, and in the 
the rectangular openings 140, 14r, 140" may be of neighborhood of H inch or less in height. Such a pflc- 
jdentical cross sectional area and shape. This results in ,»f ^f'Tf* ^^<^OIJsti^utc an excellent multi-direction- 
a mold cavity 144 (FIG. 22) of umform cylindrical cross 4n ^^^^.^""^^e, anti-slip shoe sole, or other anti-friction 
section; and accwdingly a pile clement erf corresponding structure such as a floor mat. 

uniform cross section throughout its length will result ™ the other hand, in the much more finely pile-Kke 

the cross section being determined by the shape of the iHustrated in FIGS. 12, 12A, 13, 13A, I4A 15B 

apertures, and, of course, not necessarily rectangular. * if^ 16B and 16C, the base dimension of the'sHm' 
On the other hand, the openings may be of varyin- Wament-like pile elements will be of the order of say' 
cross sectional area, though uniform in respect to IbeiT 45 ??P.^» >nch by about %2 inoh, and of a beirfit of 
shape, circular or otherwise. Thus, the opemngs. 141, , * H inch. , Such a product is adapted to a multitude 
141 and 141" may be of frusto^onical shape and differ- V "^^^ J?"" sample, gloves, highly cushioned floor mat- 
ing diameter, their ouUincs merging progressively with I-"*^ bathing caps, and the like, in any of which adapta- 
one another to provide a composite cavity 145 which is ^^o"* highly popuhitioned nature of the piling makes 
Itself of elongated frusto^ronical shape. 50 Possible many attractive visual and textural effects as by 

On the other band, a stepped but generally pyramidal described in connection with FIGS 13 

cavity m may be produced by shaping another set of >5B and 15C, and FIGS. 16B and 160 

^ate apertures 142, 142' and 142", in a similar shape but f'^lT^l^ ^/ aperturing of the base, as sugccsted 

<rf progressively dimmishmg area, so that a pile element 

molded therein will have a generally pyramidal outhne. 55 , ^1^^ ^""^^ various embodiments herein illus- 

Similarly. a generally corneal pfle elemem may be formed I^^*?^ described exhibits a series of plate-like laminae 
by making holes 142, 142' and 142" of curvilinear cross ^ ^^^^ P^Je forming provisions, those skilled 

sectional outhne. m the art will perceive the possibility of constructing a 

^J^J^^A ?'^'^'' '^""'"^^ ^iJJ ^ ? ^^"^^ ^'^^^ capabilities by the use of a con^ 

tlS^v ^ Ifn'^alion 14S closing the ends of 60 ^'"''^"^ helicaNwise to bring successive lami- 

Of^h^^v ' nae portions in side-by-side engagement tith one Inoth^J 

ca^fvlfin n"T,1'^. '"l'^'^ P'^*^ ^'^'^'^ ^""'"^ mold formations formed "herdn 

Sint^/ above may be readily and ^^^^ VnoT to or during the winding operati^^ Ac^'^ 

W™^^^^ '^^^'"^ -gly unless more specifically claimld, Srms "fa^na^ 

^roS . 7 machine operation, by etching as in the 65 laminae" are to be construed as aonlXr ,1 c „1 

production of pnnlmg plates, or by other known method ^ variation. The same is true of^ther v^rinn^^ a . 

uiTxTL^ '^"^f ' ^ r nio^-fica^ro^s Vhich ^ H sug^^tS 

surface l^W^ ^ - ° ^ ^^^'^y mounded peripheral selves to those skilled in the art 

5: sirs?-"?,- 

preventiDg surface marring of ibe pile elementsX' CD.ecor^! I "'^J °' "^^"^ een"=' 

of elongated filament like character or more blu« in o^t^ ttolfJT, ^" V^"^""^ This considera- 

l.ne. All other advantages descHbed above are atta^- 75 rc^aracS^ 

75 "I ^naraclenstics of the product which arc desired to be 



3^312,683 
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attained; To CBUmcralc sptaSc examples of matcnals 
suitable to the nmWple ol^ctiw^ herem^aiboned 
would iKclcsdy burden tins application. Quahties oi 
known molding maleriab appropriate to the TTon>oses are 
familiar to those, having ordinary skill in the art. 

The drawings and the forceoing ^afication constj- 
tme a description of the improved pile-like roatenal and 
process and apparatus for making same m stjcb full, 
clear, concise and exact tcnns as to enable any person 
skilled in the art 4o practice the invention, the scope of 
which is indicated by the appended daim. 
What I claim as my invention is: . . 
A pfle-like molded product, comprismg a base hay- 
ing a plurality of paraHel rows of pile formations of 
pyramidal shape integrally formed on and projecUng 
from a surface thereof, the formations of the respective 
transversely successive rows being staggered relative to 
one another in the kmg?tndinal direction of said rows, 
said base having apertures therethrough separating some 
of the pile formations of ibc respective rows from one 
another, the apertures of a given row being in transverse 
alignment with pile formations of an adjacent row and 
bang overlapped lon^tudinaHy by the ends of such pic 
formations, the respective pile fwmaticms of said grven 



and adjacent rows also longjtndinally overlapping one an- 
other to provide an integral coimcction of said respective 
jn!e formations at the overlapped portions thereof. 
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